An intelligent indoor positioning system based on pedestrian directional signage object detection: a case study of Taipei Main Station.
Indoor positioning technologies have gained great interest from both industry and academia. Variety of services and applications can be built based on the availability and accessibility of indoor positioning information, for example indoor navigation and various location-based services. Different approaches have been proposed to provide indoor positioning information to users, in which an underlying system infrastructure is usually assumed to be well deployed in advance to provide the position information to users. Among many others, one common strategy is to deploy a bunch of active sensor nodes, such as WiFi APs and Bluetooth transceivers, to the indoor environment to serve as reference landmarks. The user's current location can thus be obtained directly or indirectly according to the active sensor signals collected by the user. Different from conventional infrastructure-based approaches, which put additional sensor devices to the environment, we utilize available objects in the environment as location landmarks. Leveraging wildly available smartphone devices as customer premises equipment to the user and the cutting-edge deep-learning technology, we investigate the feasibility of an infrastructure-free intelligent indoor positioning system based on visual information only. The proposed scheme has been verified by a real case study, which is to provide indoor positioning information to users in Taipei Main Station, one of the busiest transportation stations in the world. We use available pedestrian directional signage as location landmarks, which include all of the 52 pedestrian directional signs in the testing area. The Google Objection Detection framework is applied for detection and recognition of the pedestrian directional sign. According to the experimental results, we have shown that the proposed scheme can achieve as high as 98% accuracy to successfully identify the 52 pedestrian directional signs for the three test data sets which include 6,341 test images totally. Detailed discussions of the system design and the experiments are also presented in the paper.